A computer program to calcula te transient and steady state tomperatures, pressures, and coolant flews in a cooled turbine blade or vane Alth an Impingement insert is described. Input to the progrc . n includes a description of the blade geometry, coolant supply conditions, outside thermal boundary conditions and wheel speed. Coolant-side heat transfer coefficients are calculated internally in the program, with the user specifying the mode of heat transfer at each internal flow station. Program output includes the temperature at each node, the coolant pressures and now rates, anti the inside heat transfer coefficient,. A sample problem is discussed. As core turbine engpne operating conditions become more severe, it becomes more difficult to effectively cool blades ano vanes. Advanced transient thermal enlculat' .onal techniques are needed in order to design reliable turbine blades, 'There appears to Ix no generally available computer program that utilizes these advanced techniques in combining the required heat transfer and coolant flow distribution calculations. Thus, it was decicicd to create a computer program that would perform transient and steady state heat transfer and coolant flow analyses for a cooled blade, given the outside hot gas boundary conditions, the coolant inlet pressure or flow rate, the geometry of the blade shell, and the cooling configuration.
Nomenclature
The resulting pr)grram, TACTI, can handle a turbine blade or vane which is equipped with a central coolant plenum insert, from which coolant air flows through holes to impinge on the inner surface of the blade shell. It is assumed that the spent impingement air then flows chordwise and is clumped through a split or drilled trailing edge and/or through film cooling holes. 
Method of Analysis

Blade. Geometric Model
The key to creating a usable computer prokmam Is The blade considered tuts a span of :1. 81 cm and Is divided into three slices. Figure 4 is a mid-span cross sec..on view of the blade showing the locations u[ the computational stations and impingement holes. Figure 5 shows the time variations assumed for the transient input variables .and Fig. 6 is a plot of the hot gas side heat transfer coefficient distribution for these cases, The heat transfer coefficients were calculated from a evlinder leading edge correlation and the STAN5 boundary layer computer program of Ref. 8. Figure 1 shows he, the coolant vide heat transfer coefficient distribution calculated by the program for the high speed steady state starting condition. Note the very high heat transfer coefficients around the forward stagnation point clue to pure impinger.ent into a concave su rface. Further clown the blade the hc, values drop off as the effect of coolant crossflow is felt, The >,harp dip in the curve for loth suction and pressure sides occurs at the end of the impingement insert where there Is a reduction in coolant velocity. Figure 8 shows the high speed steady state temperature distribution around the blade for a slice at the blade hub region, a slice at the blade mid-span region, and a slice at the blade tip region. The temperatures plotted a n Fig. 8 are mid-wall temperatures, Although the hub and tip regions have the same hot gals conditions and cooling configurations for this problem, the tip region runs cooler due to the coolant having a higher pressure In this region. Figure 9 presents the transient khavior of some of the temperatures. The three curves are for the outside surface, mid-span hot spot, the outside surface, midspan cold spot, and the overall bulk metal temperature. The symlx,ls on the curves Indicate the location on the blade of the hot and cold slr.'s, Note that the locations of the mid-span hot spot and cold spot chang re during the transient. 
